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TECWiCAL FIELD 
The present Invention relates tc gaming devices and 
more particularly to player operated gaming devices, such as 
slot machines. 

BACKGRQUr^lQ OF PRIOR ART 

The exemplary embodiment of th© present Invention disclosed 
herd In Is Intended for use In conjunction with slot machines and 
accordingly prior art described herein shall be described with 
respect to such machines. It being understood however, that the 
Invention Is not so limited. 

Various types of slot machines have been well known for 
many years. Early slot machines were mechanical devices having 
some form of mechanically rotatable and randomly stoppable reels 
having certain Indicia thereon, with an appropriate mechanical 
system for paying out predetermined numbers of coins based upon 
the appearance of various combinations of the Indicia upon the 
random stopping of the reels. Later devices of this general typo 
Incorporated various forms of electro-mechanical devices for 
sensing reel position controlling pay out upon the occurence of 
a winning condition and for controlling certain other aspects of 
machine operation. Still later designs Included ail clctronlc 
machines wherein the mechanically rotating reels were replaced 
with a cathode ray tube display displaying rotating reel Images 
randomly stopped in accordance with the control electronics thereof. 
Of course, such ^ievices are only oxepv)!.:3ry of the v/jrlou^i player 
operated g-aming machines, change re r k'ed g-anarally fur ItiO present 
purposes as machines wherein a player may deposit one or more 
coins or other Items of monetary value for the privilege of 
playing the machine, after which play the machine may dispense 
money or other Items of monetory value, or alternatively Indicate 
a winning condition for manual payout. In either situation such 
a machine will ordinarily contain substantial amounts of money 
which Is generally accessible to certain persons such as machine 
maintenance personnel prior to any couting or other accounting 
therefor. As a result, substantial though unknown pilferages Is 
believed to occur with such machines. In addition, of course, 
mechanical malfunctioning of such machines or tampering of the 
m^ishlnd Itself may grossly effect the odds of winning whereby a 



player may empty a machine of coins before the problem is detected. 

Various systems have been proposed to improve the account- 
ablHty of such gaining devices. By way of example, U,S, Patent 
No. 4,072,930 discloses a monitoring system for use with amusement 
game devices. That system Is adapted for use with a computer and 
Includes an Interface unit connected to the computer and to a 
plurality of coupler units which are Individually mounted on and 
Interconnected with the gaming devices. Each of the coupler devices 
Is adapted to receive a portable device for Identlfylnp Individually 
each of the attending personnel. The identifying device or tran- 
sponder locks Into the coupler unit and provides informational 
responses to Interrogation by the Interface unit which sequentially 
polls and addresses each of the transponders. In the event a game 
device provides a winning condition, an operator Inserts a tran- 
sponder Into the coi4)ler unit of the game device that indicated 
the condition, which causes selective communication among the com- 
puter, coupler unit and transponder, including identification of the 
game davlcei transponder, size of the winning condition and other 
Information. The size of the winning condition Is thereafter dis- 
played on a digital read*out, such as in the transponder, enabling 
the attending personnel to verify the condition. Once the amuse- 
ment game device is then returned to playing condition, the tran- 
sponder is unlocked r»nd can be removed from tne coupler unit and 
Is available for Insertion into other coupler units In response to 
winning conditions occurring therein. Such a system nay be useful 
In monitoring and verifying the payouts of large jackpots to pre- 
vent theft or double payouts of floor personnel, though has limited 
use In other functions such as surveillance, in that communication 
with any particular gaming device only occurs on the establishment 
of the winning condition. 

Another monitoring system for gaming devices such . as slot 
machines Is also known. That system constantly monitors and gathers 
complete functional and accounting data from each slot machine for 
recording at a central computer. In addition, the central computer 
Includes means for controlling the slot machines In that any Indi- 
cation of tampering or malfunction will cause the system to shut 
down that machine. Because of the quantity of data beln<3 gathered 
by the central computer an extarmely large storage capaclry Is 
required, all of which results In the gathering of more data than 



essential or convenient for the monitoring of the slot jnachlnes. 
Further, because the system can control ttie on-off function of 
the slot machines^ various malfunctions and/or power losses can 
cause the system to turn off all slot fnachlnes requlrinc; the 
ffifriual resetting of each machine to the chagrin of the players 
because of the nuf*er of riachlnas Involved and limited personnel 
for accomplishing the task, 

BRIEF SUMMARY OF THE INVENTION 
A cash accounting and surveillance system for games^ 
whereby operation of a number of player operated gaming devices 
may be monitored for purposes of detecting abnormal operation 
and/or cheating and for providing autoratlc accounting Information 
for record keeping arid pilferage detection purposes. The system 
utilizes a node concept with each node having a non-volatile data 
storage capability and a communications capabMi'ty for communi- 
cating with each of a plurality of gaming devices coupled to the 
node. The exemplary embodiment disclosed operates In conjunction 
with slot machines having mechanlcaMy rotatable reels and a 
microprocessor control system for randomizing the reel stopping 
payouts and other machine functions. Alternate en^odlments are 
disclosed. 

BRIEF DESCRIPTION OF DRAWINGS 
FIGURE I is a block diagram of the circuit of a hardware 
embodiment of 3 gaming machine which may be used with the present 
invention, 

FIOJRE 2 Is a side elevation of the reel disc used In 
the machine of FIGURE I. 

FIGURE 3 Is a block diagram of a microprocessor embodi- 
ment of the gaming machine. 

FIGURE 4 Is a flow diagram of the Indicia generating 
segment of the microprocessor program FIGURE 3. 

FIGURE 5 Is a flpw diagram of the register Interchanging 

segment. 

FIGURE 6 is a flow dlagrem of the reel stO';;plng segment. 
FIGURE 7 Is a flow diagram of t^^e reference- 1 oca t i ng 
sub-routine* 

Figure 8 is a flow diagram of the reel stop sub-routine. 
FIGURE 9 Is a flow diagram of the reel correction segment. 
FIGURE 10 Is a side elevation of the reel disc used In 



the embodiment of FIGURES 3 through Q. 

FIGURE II IS a block diagram of the system of the 
present Invention* 

FIGURE 12 Is a block diagram of a tvplcal node of the 
present Invention. 

FIGURE 13 is a block diagram of the gaming machnie 
control ler board. 

FIGURE 14 is a block diagram of the data corrm board. 

FIGURES 15 and 16 are logic flow diagrams for the 
gaming machine controller. 

FIGURE I? Is a logic flow diagram for the data comm 

board. 

FIGURE 18 Is a logic flow diagram for a typical node. 
DETAtlED DESCRIPTiW OF INVENTION 

The exenplary «nbodlment of the present invention 
system Is Intended for use In conjunction with slot machines 
having a mechanlcai reel spinning mechanism but otherwise micro- 
processor based so as to provide electronic control of the random 
reel stopping positions, pay-out control and machine monitoring. 
Because the present invention interfaces with each slot machine 
and In particular communicates witfri the microprocessor controlling 
the machine through a second microprocessor on a data communica- 
tion board in the slot rrachine, !t is believed appropriate to 
first describe the operation of the slot machine as an exemplar)^ 
device forming a part of the system and with which the system 
operates. Thus, Figures l-IO and the description thereof which 
follows describe the method and apparatus for randomly positioning 
Indicia bearing members or reels on the slot machines, which 
apparatus may also include other machine functions such as payout 
machine monitoring and cheat detection. 

Figure I schemarlcal ly shows the general functioning of 
the game mach Ine. In the Ideal condition of the machine, the master 
clock pulse generator or oscillator IC produces clock pulses at a 
frequency which Is not critical but which is preferably/ chosen to 
be at least ten times the frequency at which Indicia pass the 
display line of the machine when the reels are spinning, in a 
typical embodiment of the machine, a master clocJ* frequency of 
100 kHz may be used. 

In the Idle condition of the machine, the switches i2a 



through I2f are In the posftfon shown In Figure I. It will be 
understood that the switches 12a through I2f would in practice 
be switching transistors controlled by a control signaZ 12, but 
they have been shown as physical switches In Figure I for clarity. 

With the switches I2d through I2f in the position shown, 
the niaster clock pulses are fed Into counter. 14. This counter Is 
of the recycling type and may, in a typical embodlmaot, have 22 
steps. Consequently, on a count of 22, counter 14 will produce 
an output pulse at Q22 return the count to zero. The output 

pulses at Q22 of counter M becomes the input pulses for counter 
16, which functions In a like manner. The output pulses at 
of counter 16 In turn become the Input pulses for counter 18. 

Each of -me counters 14, !6, 18 Is associated with one 
of the reels of the game machine, and the number of steps In each 
counter Is equal to the nmriber of Indicia on the real which It Is 
associated. 

In a three- reel machine such as shown In Figure I, It 
will take 22 x 22 x 22 or 10,643 master clock pulses to cycle 
ail three counters at least once. At a clock frequency of 100 
kHz, this takes approximately one-tenth of a. second. Conse- 
quently, in the several second^ which will elapse between plays 
in even the fastest use of the machine, all the counters will 
cycle through their count many times. 

The Initiation of a play by a player sets a play-ln- 
progress sensor 20. The sensor 20 may typically be a flip-flop 
circuit which can be set in various ways, depending on the type 
of machine involved. For example. In a coin-operated .machine, 
the sensor 20 may be actuated by the acceptance '>f a coin. In 
a non-coin operated machine, the p! ay- in- progress sensor 2C 
might be set by a microswitch actuated when the player moves the 
handle of the machine out of Its rest position and begins to 
cock the reel -spinning mechanism. 

Upon actuation of the play- in-progress sensor 20, 
switches 12a through I2f are moved to their other position, and 
the counters 14, 16, IS are disconnected from the master pulse 
generator 10. The counters thus stop In a totally random position 
depending on the exact number of master clock pulses which have 
been counted (at the r>te of 100,000 per second) since the end 
of the previous play. 



Movement by the player of the handle of the machine toward 
the fully cocked position eventually trios a spin-release mechanism 
22 of conventional design withtr, the fnachine, and the reels begin 
to spin. The tripping of the spin-release mechanism 22 may be 
sensed by a microswitch or other appropriate device (not shown) and 
is used to start the enable delay circuit 2A, whose operation wil I 
be described below. 

The reels are mechanical iy tied to a reel disc 26 sho«»n 
In detail In Figure 2. The reel disc 26 has a pattern of openings 
through which light beams from light sources 28 can reach photo* 
diodes 30, 32 as the reel disc spins together with the reel to 
which it is attached. The rim of the reel disc 26 Is equipped with 
notches designed to be engaged by stop dog 34 as released by the 
stop release 36« 

It will be seen in Figure I that a separate reel disc 
26d» 26b, and 26c Is provided for each of the reels of the machine. 
As the reels spin, the openings In the reel discs 26 cause pulses 
to be generated by photodlodes 30 , 32. The photodlodes 30 are 
positioned adjacent the row of openings 31 In reel disc 26 in such a 
manner that they wl II produce one puise for each indicia position 
that passes a photodfode 30. The photodlodes 32 are so positioned 
that they wilt produce a puise only once in each revolution of the 
disc 26 when the s?ct 33 passes by them. 

After the reels have spun a predetermined length of time, 
the enable delay circuit 24 times out and connects photodlodes 30a 
ar 32a to position reference detector 28a, The position reference 
detectors 28 detect the reference pulse from photodlodes 32 as they 
pass a slot 33, and use this puise to close switch 38. 

With switch 3da closed, the pulses produced by photodlode 
30d are conveyed through switch 12a to counter 14. These pulses 
advance the counter from the count on which it has stopped until 
it reaches the count which produced an output at 022' output 
pulse from 922 counter 14 is conveyed through switch I2d to the 
stop solenoid driver circuit 40a whcih actuates stop release 36a 
and causes stop dog 34d to engage a notch 35 on reel disc 25a to 
stop the f I rst nee I . 

At the same time, the output pulse from 022 counter 
14 starts enable delay 42 to provide an appropriate time Interval 
before the stop sequence for the second reel Is initiated. The 



stop sequence for the second reei Is identical to the one descrfoed 
above, with the position reference detector 28b closing switch 38b 
whereupon the pulses from photodlode 30b advance the counter 16 
until stop solenoid driver 40b actuates the stop release 26b. 

The output pulse at of counter 16 starts enable delay 
44^ end the process Is repeated to stop the third reel associated 
with reel disc 26c. 

If It Is necessary to produce an electronic output In- 
dicative of the position In which the reels have stopped, this 
cannot reliably be done by counting the pulses of photodiode 30 
from the reference point 33, as It Is possible that the stop dog 
34 may not properly engage the reel disc 26 and may causes the 
mechanism to Jump to a position adjacent to the one ttiat was . 
Intended. For this reason^ position sensors 46 are provided to 
compare the output of their associated counter 14, 16 or 18 with 
the count of their associated photodiode 30 from the reference 
point. If they fall to match, the true count and/or an error 
Indication may be conveyed to an output 48. The output pulse from 
O22 of the last counter 18 may be used to reset ttie play-ln- 
prograss sensor 20 so as to restart the random count of master 
clock pulses from master clock pulse generator 10 for the next 
play, and to enable the coin acceptor mechanism In a coin- 
operated machine. 

As shown in Figures 3 and 10, this method can be carried 
out not only by the above-described circuitry, but also by an 
appropriately programmed microprocessor. 

In Figure 5, a conventional microprocessor 100 is shown 
as consisting basically of an addressable input, multiplexer 102, 
a central processor unit 104, and outputs 106, The inputs to 
multiplexer 102 are binary inputs from the machine's play-in- 
progress sensor 20, reel release 22, and photodlodes 30a through 
30c and 32d through Sc (Figure I). The outputs 106 include 
outputs to the stop solenoids 40a through 40c (Figure I), as 
well as to the reset Input of the play-ln-progress sensor 20. 
Other Inputs and outputs may of course be used in connection 
with other game functions, such as various forms of cheat detec- 
tion and malfunction sensing as desired or appropriate. 

The sequence of microprocessor operations 5f the machine 
Is illustrated In the flow charts of Figures 4 through 9. Referring 



first to Figure 4, the Indicia segment of the program is initiated 
by the end of the previous play and the consequent resetting of 
the play-ln-progross sensor 20, The program starts by addressing 
the play-ln-progress sensor 20 (in a coin operated machine, this 
would be the coin acceptor) through the multiplexer 102 and testing 
Its status to determine If a new play has been initiated (e.g. by 
the aeoaptance cf a coin). 

If no new play has yet commenced, the program decrements 
a storage register Rj In the microprocessor's memory. R| Is then 
tested for zero. If Rj In nonzero, the cycle Is repeated after a 
short loop delay (preferably obtained by the Insertion of an 
appropriate number of no-operatlon Instructions) which assures 
that the cycle time from negative branch of the "play started" 
test back to Its Input Is constant regardless of the path followed. 

If R| Is zero, the program loads Into R| the number of 
Indicia per reel (22 In a typical slot machine), decrements a 
second memory register and tests the latter for zero. Toe 
same procedure Is used with respect to a third memory register 
R3 (for a three-reel machine). Additional registers would be used 
If the machine has more than three reels. 

It will be seen that as long as the machine Is idle, 
(I.e, no new play has been Initiated), registers R| through Rj 
act as a cascade counter. Consequently, each of Rj , R2 ^3 
contains, at any given moment, a number between I and 22, If 
the microprocessor is, for example, an Intel 8048, 11 would have 
a cycle time of 4.19 microseconds per Instruction; consequently, 
registers R| through R3 would take approximately 625 milliseconds 
to run through all 10,648 possible number combinatlona. As 
described hereinabove In connection with the hardware embodiment 
of the machine, this may not be quite fast enough for sufficient 
randomness; however, the randomness of the program is substan- 
tial ly' increased by randomly interchanging the register counts 
and by starting the count from a random count, botti as hereinafter 
described. 

When play is begun Cas for example, by the acceptance 
of a coin In a coin-operated machine or the polling of the 
handle In a non coin operated machine), the test of the play-in- 
pnogress sensor Input causes the program to freeze the count In 
registers R| thnju?^ R3 and to divert program execution to the 



next program segment* which may be a conventional segment com- 
inonly used In at( electronic machines and designed to control 
the coin*mechanlsffl and release the handle. It could be omitted 
in a non-co In-operated machine. In which the program would pro- 
ceed directly to the register interchanging segment. 

Referring now to Figure 5, the register Interchanging 
segment of the program is entered directly upon. completion of 
the coin segment (In a coin-operated machine) or Indicia genera- 
tfoiT segmisnt (In a non-coin operated machine). It begins by 
loading a number equal to the number of reels In the machine (3 
In the described embodiment) Into a memory register R4. The 
Input from spin release Is tested again, after a short delay 
designed to equalize the zero and nonzero loop cycle tlme« If 
R4 Is zero, the nuinber of reels Is agalns loaded Into R4, and 
the cycle resumes. Thus* In the described embodiment^ al- any 
given time contains a nmrtber between I and 3, cycl ing through all 
three combinations approximately every 16 microseconds. 

As soon as the handle of the macMne has been pulled 
far enough to wind the reel drive spring and trigger the spin 
release, the spin release Input changes status. The next "reels 
spinning'* test determines that the roel'i are now spinning and 
freezes the count in R^. 

In order to Increase the randomness of the Indicia count 
the contents of R| through R3 are to be loaded into memory regis- 
ters R5 through R7 In a sequence determined by the contents of R^. 
For this purpose, the nun»bor 4 is added to the contents of R^ so 
that R^ wM I now contain the address of R5 if it previously con- 
tained a I; the address of R5 If It previously contained a 2; and 
the address of R7 If previously contained a 3. The number I (the 
address of R|) Is now loaded into a memory register Rg, and the 
number 3 (the number of reels) is loaded Into a memor/ register R^ 

The contents of the register vhose address Is In Rg 
(I.e. the contents of R| ) are now loaded into the register whose 
address Is In R^ (i.e. R5, R5, or R7), and register R^ Is decre- 
mented and tested for zero* If It Is nbn zero, and Rg are 
both Incremented, and R^ is tested to see If It now contains a 
number greater than 7 (the address of R7). If It does, the 
aumb^r 3 (I.e. the address of R^) Is loaded Into R^. 

The sequence now returns to the loading of the contents 



of the register address by Rg (now Into the register addressed 
by ^now the next one In line of registers R5, R^, and R^)- In 
like manner, the contents of R3 are loaded into the remaining one 
of registers R5> R5 and R7. It will be noted that registers R|, 
R2 and R3 are not modified by this sequence so that the indicia 
generation count will resume at the end of the play, at whatever 
count was In Rj, R2 an R3 at the beginning of the play. This 
makes the Indicia generation coun^ rore random than In the hard- 
ware embodiment of Figures I and 2 In which the count always 
starts from zero. 

When R3 has been loaded Into the remaining one of 
registers R5, Rg and Ry, the next decrement of R^^ zeros It, and the 
subsequent test of Rg for zero transfers the program to the reel 
stop segment of Figure 6. 

The reel stop segment begins with an arbitrary delay, 
shown in Figure 6 as 750 ms, which represents the length of time 
for whfch the first reel is allowed to spin. This time delay can 
be achieved conventionally by loading a register with a prede- 
termined number and cyclically decrementing it until It reaches 
zero, the predetermined number being so chosen that the count- 
down to zero will require the desired length of time. 

Upon expiration of the delay, the program addresses 
the Input multiplexer 102 (Figure 3) In such a way that the input 
to the central processor unit 104 consists of a, two-digit binary 
number whose least significant bit (LSB) is determined by photo- 
diode 30a (Figure I) and whose most significant bit (MSO) Is deter- 
mined by photodiode 32a respectively, associated with the reel disc 
126a of the first reel. 

The number 5 (i.e. the address of R^) is now loaded into 
a memory register Rjq. The contents of the register addressed by 
R|Q (In this instance, R5) are then loaded into another memory 
register R|. The reference- locating subroutine hereinafter 
described (Figure 7} Is now called to locate the reference posi- 
tion 125 on the reel disc \26c (see Figure 10), whereupon the 
reel stop generation subroutine, also hereinafter described 
(Figure 8) Is called to stop the first reel at a position 
determined by the contents of R|. 

After stopping the first reel, an arbitrary delay (500 
m^. In the described embodiment) Is interposed to allow observe Ion 



of the first reel by the player before the second reel stops. The 
Input muftlplexer 102 Is then addressed to read photodlodes 30b and 
32b, the address of R5 is loaded Into R|o^ and the program proceeds 
to stop th*> second reel In the same manner as described above, 
based on the contents of wh?ch Is now In R||. 

Following the stopping of the third reel in accordance 
v^lth the signals from photodlodes 30c and 52c, and the contents of 

as duplicated In Rjj, a short delay subroutine Is called to 
allow the third reel time to settle. When the reels have settled, 
the program moves on to the reel correction segment of Flqure 9. 

Backtracking noi* to the reference- locating subroutine of 
Figure 7 mentioned above, It works as follows: when called, the 
subroutine first reads the reel position code (RPC) as determined 
by the LSB and MSB status inputs from the photodlodes 30, 32, 
respectively, currently being addressed by the multiplexer 102. 
By testing this code for zero, the program first x:dtes a sector 
120 of reel disc 125 which has no holes. It then reverses ttie 
test to find the next sector 122 of disc 126 in which there Is 
at least one hole 131. When the start of a sector 122 is located, 
a 4ms delay Is Interposed to make sure that no misread can result 
from a slight misalignment of the two holes In a two-hole sector. 

The RPC is now read again and tested for eviual ity to 
binary 3 (holes In both the inner and outer rows. Figure 10). If 
the test Is negative, the section under examination cannot be 
section 124, and the search for the next section 12? resumes. If 
the test is positive, the program again looks first for the next 
section 120, then for the next section with holes 131. Wien the 
latter section Is located, the RPC is again road and a test for 
RPC=2 Is performed. If that test is negativ^e, the section under 
examination cannot be section 125, and the original search resumes. 
Iv the Test Is positive, however, the section under examination 
TiUst be th« reference section 125, as this is the only section on 
d\:c 126 hi which an RPC of 2 follows an RPC of 3 without an 
Intervening RPC of I. 

Having thus located the reference section 125, the 
program now looks for section 128, then section 130. soon 
$s the disc 126 reaches section 130, the reference- 1 ocatf ng suo- 
roiutlne returns control to the main program In the reel stop 
scjgfhent of Figure 6. 
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Immediately upon the return from the reference- 1 oca 1 1 ng 
subrouting of Figure 7, the program calls the reel stop subroutine 
of Figure 8, This subroutine beqins as the disc 126 enters 
sector 150, and looks first for sector 132. When a positive RPC=a 
5 test indicates that sector 132 has been reached, the memory regis- 
ter R|| (which. It will be recalled, contains a number between I 
and 22) Is decremented and tested for zero. »s now zero, 

the cdntents of R|o (which are related to the number of the reel 
being stopped) are used in an appropriate algorithm to generate 

10 the address of the output 106 to which the solenoid driver 40a, 
40b or 40c (Figure I) of the reel being stopped Is connected. 
Having generated the proper output address, the program actuates 
the appropriate trip release 36a, or 36b, or 36c through the 
sciected output and driver and stops the reel in sector 134 by 

15 engagement of the stop dog 34 with the notch 135 on reel disc 
125 (Figure 10). 

If R|j is non zero when tested, the subroutine first 
searches for sector 134, then sector 136, At the beginning of 
sector 136, R|| is again decremented and tested for zero. If 

20 Rj I tests out zero, the stop release Is actuated as described 

above to stop the reel In sector 138. In like manner, a negative 
zero test of Rj j initiates a search for sectors 133 and 140, where 
anoth3r zero test of Rj | triggers the stop sequence, if positive, 
to stop the reel tn sector H2. 

25 It will be noted that the reel stop subroutine does not 

use the 5ms delay following a hole detection as the reference- 
locating subroutine does. The reason for this is that the reel 
stop subroutine needs to derect only the presence of a non zero 
RPC, whereas the reference- locating subroutine also needs to 

3C detect the value of the nor zero RPC. 

If R| I In the last mentioned test is still nonzero, the 
program clears and then starts the microprocessor's internal tirner 
%i*h!hc. In e.^sence, counts the microprocessor's clock pulses. 
While tt^ia timer Is running, the suhnoutir.e iooks for sector 142. 

35 then sector 144, When the beginning of sector 144 is detected, 
the tfmor Is stopped. The -limr register T now contains a 
number representative of the time It took the reel to move from 
the beginning of sector 140 to the beginning of sector 144. Phis 
Is In^ortjant because th-i? next Indicia positlor. sector 146 on th* 



reol <J1sc 126 Is part of sector 144 and has an RPC of zero; con- 
^aquently, the photodlodes 30, 32 aro the beginning of sector 146 
by. a t?mfng ooeration. Inasmuch as tne reels of the nechine can 
(c:ad usually purposely cio) spin at different speeds. It is 
oe^.$sary to astablis'n. by the above-described timer count, how 
long it takes the reel to fflove from one indicia position sector 
to tfie next. 

Following the stopping of the timer, Rjj is aga»n 
4acre(inanted and tested for zero. If It Is zero, the stop sequence 
Is IJJ I tinted, and tha reel stops In sector 146. If it Is not, 
ide contents of timer register T are Inverted and the tit7«r Is 
$tairtEid, i^hich has the effect of counting time backwards. The 
Hmr register T Is continually tested for zero, and when tfie 
test Is positive, the reel will have reached the beqinning of 
sector 143. At that time, H|j is again decremented and tested 
for zeno. ft It is zero, a reel ?top in sector l$C Is initiated: 
If not, the entire above- described sequence is resuried, beginning 
wltt>1heRPC detection foi lowing the first test of R|| in the reel 
stop subroutine. 

Inasmuch as the mechanical reel stops are subject to 
wear and bouncing, the reel may, on rare occasions, stop ofie 
Indicia position short oi or^e indicia position too far. In a 
col -operated machine writh an autorratlc payout med^ianlsfn, this 
would result In a false payout evaluation. It Is therefore 
neuissary. In the program for sucr. a machine, to provide the reel 
correction segment Illustrated In Figure 9. 

In that segment, the nuntoer 3 (i.e. the nwnber of reels 
In the machine) Is first again loaded into R^. The nunoer 5 (I.e. 
the address of R5) Is then loaded into Hjq, and the multiplexer 
address of flrs^t reel photodlodes 30s, 72q is loaded into a 
^namory register R|2. T>^e multiplexer 102 is then addressed from 
R|2^ and the RPC of the first reel is read into a memory register 
B^y The contents of the register addressed by R|q (l*e. R5) are 
next ioeddtd Into ttre expected Indicia position of the first reel. 

A predetermined position table offset constant is now 
added to register A to create the atjress of a position table 
register In 6>n apipropr lately pFeprogrammed blO'cJ% of memory. The 
position table register so addressed contains tne RPC which should 
be vs^BO by tfte pbototfJodes 5Ga, 52a if the first reel has Indeed 



stopped where it was supposed to« 

The expected RPC fron tiie position tatJe nagister 
addressed by the accumulator is now loaded into the accumulator 
and tested for equaiity to the actual 9.PC stored In register 
5 If they ere equal, the reel nas stopped where it should and no 
.correction Is necessary. In that event^ an appropriate offset 
Is added to the first-reel pho tod lode address in to create 
ttie multiplexer adoress of the second- reel photed lodes 30b, 52b, 
Register Rjq Is then Incremented to contain the address 
10 of R^, and is decremented and tested for zero. If is nonzerOt 
the actual RPC of the second reel is now read Into Rjj^ and the 
companion cycle is repea^ed for the second, and eventually, the 
third reel. 

If the equality test of A and Is negative, a skip 

15 has occurred. If it Is desired to tx»nltor the occurrence of such 
maJfunctlons a skip subroutine fnot described In detail) may be 
optionally used at this poinf to actuate an appropriate record ing 
device 152 through one of the outputs 105 (Flaure 3). 

To determine the direction of the skip, fhe contents of 

20 the register addressed by (i.e. ri^ for The first reel) are once 
again loaded Into the accumulator register A. This time, however, 
the predetermined position table offset vaiue plus i is added to 
register A. The subsequent transfer of the nosltlon table register 
contents to A places into A the RPC of the next indicia cosition 

25 beyond the expected one. 

When A is now tested for eouelity to a positive 

test means that the reel has gon*5 one position toe far; conse- 
quently^ the register addressed by P,^ is incremented to make the 
expectation conform to reality, and tne next reel is checked. 

3i) If A and are still uneoual, the skip must tiove been 

rearward, and the above-described procecsure is repeated w J th the 
pnadetermlned position table offset minirs i. Ma renewed test 
of A and R. J f or equality is positive, tne register addressed by 
Rjq Is decremented to confonn to reality, and the next reel is 

35 checked* 

If the last-mentioned equality test "is -stili neg.!Jt:ve, 
the program disrerst to a failure mode routine '.not sho^n) w^m ch 
halts program execution and, through an approDriate output IOC, 
indicates the need for maintenance by actuating a failure indicafor 



154 (Figure 3). 

After a!) the reels isove been chc-ckeo, ancJ any necessary 
corrections made, the ^est will be positlvct, and the program 

exits to a conventional payout sejynent (not shown). Ths payout 
segment Is of the type commonly used in all --electronic nachiries, 
eseencd. It compares the contents of and P.y (which, it 

viM be noted, are now corrected to conform to the actual position 
of the reels) with a preprogrammed payoyt table and ooerates The 
coin payout mechanism accordingly if the reels have stopped on a 
winning combination of indicla. 

At the end of the payout segment (which includes the 
conventional housekeeping checks of the machine's mechanisms to 
ascertain that it is rt^ady for the next pi ay) the 0 lay-in-progress 
sensor Is reset through an output 106 (in a coin machine, the coin 
acceptor Is enabled), and the program returns to tne Indicia- 
generating segment of *^ic]ure i» tnrouo-' which it cycles until the 
next play begins. 

Now referring to Figure li. a bloc*i diagram of an over- 
ell system in accordance v-th the present invention may be seen. 
The system is organized on the node concept, with each node 200 
being coupled to up to 256 slot machines 202 through a single 
serial Input/output line 204. In the preferred embodiment this 
serial I/O Una is a standard RS-232 Ifne. in addition to this 
line the node is coupled to e f^rlnrer 206, on input device such as 
a keyboard 208, a Cf?T display 2IC, and fJr.aJly to a host or central 
computer 212, typically the central accountinci computer for ths 
casino. As an alternative, eac?» node may have some substantial 
bulk storage capacity such as disc storage for subsequent reading 
and/or processing by the central computer 212 as opposed tc beinq 
directly coupled thereto. The specific block diggran for oach nod<r 
of ttie preferred embodiment may be 'se^n in Figure 12. The- CPU 2M 
this embodiment 15 cxxnprised of Intel Corporat fos^ microcomputer 
boards based upon that oomoany's SOSCj microprocessor, more 
specif fcally, the SBC 655, the SBC. 80/20, and the SBC boards. 
The real time clock 216 Is a TOJ 410 real tins clock with the CPU 
214 communicating through .3 bus >tructure to o bubble menrory 2!8, 
a random access memory 220 and UARTs 222 for cximun icat Ion to a 
Hazel tine 1500 terminal 22<?, 5 standard infer 22,0 ar^d the sorisl 
I/O line 204. The Duoble memory 2 IP, H 5 92i< ^ytft Jjubbl<e» »rft/rory 



bonrd, manufactured by Subb J e'N?'^. , provirfe adequate non- 
volatile storage a+ tha node to rDain+eir. norrnal d^^ta during any 
power outages. 

Now referring to Fiqure 13., 2 block ^liapran of the 
ganing machine controller board may t>e r»een. This eirbodiment 
Is the microprocessor based efnbodlment hereinbefore descrioed, 
Th« microprocessor 228 in the preferred efitodiment Is an Intel 
8035 single chip computer having on ship randotn access merrary 
and read only memory storage, in addition, however, additional 
external read only memory 230 is used, with address latch 252, 
being on the same bus as read only memory 210, allowtnn the com- 
mui>ication of both addressets to the ROh\ and instructions from the 
ROM over a single bus, spocffically the data bus for the 8-335. 
Also coupled to this same bus is a self cyclinc* display controller 
•234 driving three seven-segment display digits 236, readable from 
within the slot machine for service and maintenance aid. The 
data bus is also coupled through a t^i- directional tri-state bus 
driver 236 to the date comm board yet to i'^ aescrihed with 
reference to Figure i4. 

The microprocessor 228 receives a plurality of ino 'ts 
from various sensors in the slot machine for control and/or 
communication purposes. In the description of "'quro I it wiM 
be noted that each ree! disc has associated therewith two p/'.olo- 
detectors. The controller of Figure 13 is capable of controlling 
five reel machines and accordingly, ten reel res^er inputs cor- 
responding to two inputs each for five reels may be provided ti 
Schmitt triggers 240, the outputs of which are multiplexed multi- 
plexers 242 controlled through control lines coupSed to the second 
port of the microprocessor with r^«? output of the multipJoxers heino 
provided to the first port of the microprocessor. Tho seccn^^ port 
is also coupled to multiplexer 24^ for ccntrci purposes, which 
muttiptexer mul-^-lplexes a plurality of signals for presentation 
to the microprocessor on the TO line of the 3035. In particulcr, 
switch signals indicating coin in, coin out .-^nd service coor open 
are coupled to the multiplexer 244 through conventfonal ootcisola- 
tore 24G and Scfimitt triggers 248. Also coup?e-3 to the Schmirr 
rrigger is a signal i no i eating that the reels ere spintMng, which 
of course' is al so multiplexed b/ the multiplexer. Ho^yi'ior reset 
and hopper fill signals are provided directly tc the mulfipiexer 



244, while an acknowledqa slana' Is provl^e^i directly fo the Ti 
pin of the microprocessor (the TC aro T; oin5 of the 603I> ars 
input pins, testable under program control for conditional jurrps). 
As shall subsequent I Y be seen the acknowledge lire is coupleci fo 
5 the data comm board of Figure to prov:dG a jump for servici'^q 
the data comm board upon a reouest therefrom. Final ly, the 
mocroprocessor al=' receives a reset signal correspond! no to a 
master reset, the reset signal to the microprocessor also selnr; 
responsive to a power loss detection to reset both on a master 
10 reset corrmand and upon a power loss. Aside from the appropriate 
controls of the multiplexers; m:x>ry etc. the microprocessor 
puts out a plurality of control signals to decoders 250 and 252. 
The Input to decoder 250 comprises four lines of the first nort of 
the microprocessor^ which on decoding provide control signals 

(5 for the tilt light, the hopper motor (for coin dispensing upon 
a winning condition), for the stop solenoid drivers (see Fio,unf5 
1), for up to five reels for the co'n accept l.'ght'and for tl:n? 
Insert coin light. In addition, a f'fth line from oort I is 
used as a denomination detecting line, with jumpers between 

20 this line and any one cf the otp.or four lines jetermi ni n<5 the 

denomlnatror of the machine a dirne, quarter, hcilf-coMar 

of dollar machine). In that regard, it should tjc noted thdt the 
ports on the 80 35 are referre?? to by the manufacturer as quasi- 
bidirectional, which allows use of pari c-^ fhe oort as output 

25 and any other part of the port as input. For ri description of 

the port characteristics see, for instance. Paragraph 2.1.4 input/ 
output on page 2-2 of Intel Corpcrari on^ 5 iiser*r» manual on the 
MC5-48 (a trademark of Inte!) family of single chip micrtx:omp'jters 
(1978). Thus, the program for the microprocessor will rest the 

30 state of the jumpers 254 to determine the monetary value of the 
coins being used so that a single controller board may be used 
on machines of any denomination by simple changes in tn»^ 
jwnpers. Finally, a portion of the output of the second port 
is used as an input to decoder 252, with the outpi-t fleraof ccn- 

35 trolling the jackpot bell, ti.e i^opper knife, tn.? handle relapse, 
the coin lockout, the coin defJoctor Chopper vs. cofn oVr:?!*;) and 
four individually controlled coin lights. 

Now referring to figure a block dinciram of the duto 
communication board may be !>cen. As yr^jvlousfy f»»ntion<>d, each 



slof machme of the exemplary embodiment of -^tir.* present invsnric^r 
contains both a controi ler board of Pinure I '5 ar.'l a de+3 r.oiwi board 
of Figure 14. The data comm boaru also uses an 803? mlcro- 
pnxessor 256 conrouni eating thruuqh tn/i rista bus to a proqram 
5 read only memory 258 using an address l«tch 26C^ so that both . 
addresses and data (Instructions) can be cofrmunlcatad over the 
sen© bus. In addition, to provide or^ater date storaoe capability, 
than is In the microprocessor, additional ran<}w access mejrory 262 
is provided on this bus, with a battery support 264 n*uintaining the 

iO random access memory during any power down situation so ttte accumu- 
lated data wl II not be lost In such an event, Ths data bus ?s also 
coupled to the game controller board of Fliiure I 3 by a t)uss buffer 
circuit 266. ThU device is an Intel 32r2 eicjht-bit input/output 
port which, under microprocessor control, creaft^s an interrupt 

15 signal for the mi .roprocessor and the acknowiedge- Iqnai to the 
game controller. The first line of the first Dcrt of the rnicro- 
processor provides a serial outsiit for tno Hne interface 268, with 
the remaining seven lines of that port comi.nri out for macnir.e 
identification jumpers so that each da+a cotm uoard may brr oiven 

20 a unique address in an overall system. In particular, f>ach of 
the first three of these seven lines may bd jumpered to any oi 
the remaining four of these lines, providino tv;eive separate 
possible jumpar combinations. Thus, by use of those jumpers, 
up to 4,096 unique data comnr. aodresses mev ^e -*sed. The advan- 

25 tage of 4,096 possibfe addresses •n'r.en no more than 25(- machines 
may be coupled to any specific node is that large casinos 
generally have mor^ than 256, but less tha 4, 096 slot machines, 
so that each slot machine in a casino may have a unique address 
independent of wnich node of a plurality of ncdO'i it coiJpl';d 

30 to , thereby allowing the movement of machines hetwen nodes 
without losing the unique identify thereof, -^s shall cytjse- 
quently be seen, one of the Initial Izinn functions of each node 
Is to sequentially go through att 4,09ei addr^sse^ to identify 
which machines are coupied to that node t>y the response tr.ere- 

35 from so that oniy machines actually coupiec! to rhar node rsseo 
be subsequently polled usinq a taole crtratoc i*". the infrlaj 
po 1 1 i ng . 

Th^ line intorface 268 coupies th«& sericji ootpu? 
line TO serial line 204 coup! in*! the r^T^nyinc imcr^tno^. 'ind tKt» 



node (see Figure 11 )• Tnc line Interface bh'no control I e«j 
by one of Hie lines from tm? seconri port r.f O^c-, mi croproc^?.:icr, 
also provides the serial Input InformaTion recaivacf frorn line 
204 to an optoj^olator 270 wnlch co-jple? ■J'hp.t si-:jnal to the Tl 
input of the microprocessor. Also the preferred a:ribo6\m&ni 
of the present invention utilizes a fnag card n^ador, also 
coupled through the optoisolator, and a dual *ijp flop 272 to 
the microprocessor for special coirfTiuni cation purposes at th* 
slot machine. 

No» referring to Figures 15 anvi 16, logic flow 
diagrams for the slot rnachine controller may be seen. In 
Figure 15, on power up or master reset, the control l©i first 
identifies which occurred, if a power up Initialise lb required, 
the data memory Is cleared and the randoni generator inltlaJlzed. 
In the case of a master reset, such as In clearing a tilt 
situation, this clearlnt; and initial izino is skipped, with the 
system immediately nofifying the data oomm of the power up or 
game reset condition. Thereafter, the system restarts the oame 
program, which in effect Is also the program re-enter point from 
a completed game, either as a result of a "no pay comfclnatlon" 
or. In the case of a winning game, after the end of the payout 
routine. At this Doi nt the game status is chocked to determine 
whether the players wager sljouid tfe returned thereto, as a result 
of any interrupt which may have occurred dur?riq a qamo. If there 
has been such an interrupt, thereby inter fere ing with the com- 
pletion of the. game, the player's coins are returned and the 
system then communicates the new game data to tne data conm 
board (the specific information being communicated will oe sub- 
sequently described). If the wager Is not to D6 returned, the 
game status Is complete, either as a result thp execution of 
a payout routine on the existence of a w Inn inn condition or 
directly as a result of a no win condition. In either event. 
If no payout Is to be made, or « pavout is comrilcte, aoaln the 
new data count is oommunlcated to the data comm as previously 
mentioned. Thereafter, the syste^n dete mines whether the coin 
hopper is low, and if \^ is, tne coin dlvertfer is closed so ti-dt 
additional coins entered Into the machine wl ii r;e divcrtec to 
the hopper until the hopper Is "reflllftd*". In that regaro, sines 
the system monitors all coins being entered into rtui machine una 



all coins oeinq paid ol+ frc-n the N^nper. tr.o hni:.per ievei is 
automatfcally maintained Dy the system me,^ty bv counting coins 
as they are paid out. and keepino tho coio dlverter closed as 
new coins are entered unti ! such tWno as th-: number of CDi.->s 
paid out have been rt^tumad tc Th- r.opp^^r. Thereafter, of 
course, additional coins are al iowed to drop (i.^s. by-pai^s rhc 
hopper). Thus, whatever Initial level of coins is provided in 
the hopper i>e maintained during plav, except as Jt may be 

temporarNy diminished as a result of payouts Dy the machine. 
After making this determination, the systerr- looks for a coin in 
indication. If there is no coin In signal, register Rj is 
decremsnted (see Flaure 4) and tested for zero. if Rj is not 
zero the systen returns to the ''coin- in' test, repetitively 
looping through the coin In and the decremeniin*i of R, until 
a coin In Indication is received, or more T.Kely, register R, 
goes to zero. In this case, register f^, is loaded with 27 (for 
a 22 position reel) and re9i5ter ^2 »s decremented and tested 
for zero. Assuming for the moment that a roin in signal is not • 
received, it may he seen that register R, effect ively counts 
down from 22. being reloaded witn 22 each tifne zero is reached, 
on which occasion register is decremented c^r^i tested for zero, 
with each time register reaches zero that register heinq re- 
loaded with 22 and register decremented ijnd tested for zero. 
Thus, the loops resulting fromnega+ive coin in tests result in 
the constant counting of negistero R^, ^ind ft-^, through all 
possible combinations for a three roel 12 position slot machine 
(obviously. If a four or five reel machine ts Deim; used the 
count may be further extended by additional loops, provided the 
count frequency is sufficiently high to provide good randomness 
in comparison to the time between plays). 

t>. receipt of a coin in indication froni rr>e coir: acceotor, 
the system exits to the coin program showi-^ ; r. Fjqiure 16, thc-reDy 
freezing the count in reglst^^rs Rj, and P., random mrinner 
because cf the random time of receipt of th^i cciri. !f the coir: 
in is tested -js not tjeing valid, i.e. it does not riati^fy specific 
requirements as set by t!,e sensors in th^ coin acceptor, a coin 
tilt routine locks the machint^j up so ^.>:ru^<;t v^'^r. -^Icy^/^, ^^.uo 

also commur-icatc-s tne probieT. tc tr-i .il<iT': cor,-:} i/n^rr;. :f thr 
is 'aiid thG coin count is reccrf/cfcJ -ii Ti:e 'V.in:C'«i:- -j'^ TxAr':.- -j::r 



have been Inserted is co-'nparviij tc th'^ maxin^uftj nijint-er ot co\r.^ 
allowablQ to determioe whotr.er or opt the coin jockout shoL?ld 
be activated.. Thi& and the foMowinq ^touonces .ire for mac^irtes 
»^hich may be played viith on6 or a piuralitv of coins up to iiorrre 
maximum such as ftve coins. Thus, or ontr>' of "^he first coin thQ 
test for the last coin will be negative so that the svbtem again 
looks for a coin In Indication, if anotfier coin has been entered 
it returns to the start to determine If the coin in Is valid, 
whereas If a coin has not bean entered it has tn determine whether 
play has Deen initiated, by way of a handle pull, on the entry cf 
less than the maximum number of ccFns which n^ay be entered. If 
there is no handle pull Indication the system con^-inues in the 
loop looking for another coin in or a handle pulJ. Thus, ir may 
be seen that before a coin is entered registers J^,, ft^ anc:? are 
constantly cycling at a vary hiqr- rate, which registers are stopped 
at a random position upon entry of the first co/n, with tf.e systen 
thereafter kooking for additional coins up to a maximum olloi/etJls 
number and/or a handle puli to initiate the c^am-. 

'>! the occurrence of a handle pull the rnechanicai reei 
kicker mechanism, which may be substantially identical to that 
used in prior-art-mechanlcel and el yctro-mec>!an icaf siot machines. 
Is actuated^ thereby splnnlncj the reels in the norma i manner, Tha 
system then finds a sync for th*-: first roe\ as herein before 
described, gets the randofn number from register R^, and after a 
predetermined delay time stops the reel in accordance with the 
random number. Recognizing the first reol is not tne last reel to 
be stopped, the system returns to find the sync for the next reel 
with the random number associated therewith, etc., until the last 
reel has been stopped. 

After the last reel is stopped the system sequentially 
checks each reel to make sure tha">' It stopped in the position cor- 
responding to the associated rancom number, H any reel did not 
stop properly that reel is tested to determine whether it stopped 
within one position of the random position s<*lected by the random 
number generator, if !t did, the random nurr*;er corresponding to 
position is corrected and the routine goes on. i on tho other 
hand, the reel did not stop at the proper position or within one 
position therefrom a reel tilt indication is qlynsn. co^nmun i cat! ng 
that fact to the data comm board and locking rho system up until a 
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a master reset command is given. 

Assuming all reels stopped in the position corresponding 
to the associating random nunnber or witnin one position thereof 
so as to be correctable, the system compares the reel positions 
5 to a lookup table to determine whether a «m condition exists. 
In the preferred-embodiment slot machine this looKup table 
will be contained In ROM, since service t. HOM can be replaced as 
desired to vary the payout conditions. If no payout is to be 
made the system returns to the restart position (A of Figure 15). 
10 If, on the other hand, a payout is to be made, payout is initiated: 
with a detector on the payout system detecting the passage of coins 
thereby. If the coin out indicator does not indicate that coins 
are being dispensed as cx)frvnanded, the routine determines whether the 
hopper is jammed or empty and if it communicates that fact to the 
15 data comm board. If., on the other hand, no irregularity is 
detected in the hopper the hopper motor is left on so that the 
coins should be paid out. with each coin out beln^ recorded unti' 
the payout Is complete, at which time the routine then returns 
totho program restart position (A of Figure !5). This then com- 
20 plates the operational system in the slot machine for a cji ven game, 
with the routine quickly advancinn to the loops generating the 
random nui:A)ers until a further coin-in is detected. 

The logic flow diacram for the data comm board is 
shown in Figure 17. On power up or reset the system Is initia.l- 
25 ized iM a conventional manner for micro processor systems. 
Thereafter, the machine Identification na-rber is read in cind 
then the communication line is continually tested until it is 
free. At that point the routine checks the drcp door switch 
to determine whether It Is open. If it Is. a flag is set and 
30 the data coiwn copies the cumlative files maintained in the dc-^a 
ccmm to the financial files In the data comm. Thereafter, the 
system returns to again test for an open comrrHinicat ion line, 
proceeding past the drop door test because of the second nass 
through the routine to test for data from the slot machine. 

If there is data it is tested to determine whether it is 
tilt data., setting the tilt flag or) a tiit before retuminn to 
test for the comm line free condition. If there Is no dat^i frcxn 
the slot machine the routine tests to determine whether tn^i start 
bit of a transmission over the comm line is present. r,n.'i if it 
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Is receives; and retains the 16 bits in the following message. 
The first 12 of the 16 bits represent the identification niimcer 
for each unique machine in the svstem. If the received iden- 
tification number does not agree with the strapped in number 

5 the rout.ne returns to again read In the strapped in number in 
case there is an error m that nuinber. If the numbers do match 
the renaming 4 bits of the transr.? ssion are interroaated to . 
determine which response Is requested, such as merely a rol I 
call response, a game condition response, a counter data response. 

10 financial data response or a response identifying the data of the 
last game played. In the preferred-a^itodlment a typical response 
to a machine condition request indicating that all is well is also 
a 2 byte response, the first 12 bits of the 2 bytes repeating the 
machine Identification number, with the remaining 4 bits all O's 

15 to indicate all Is weM. 

Having now described the detailed organization of the 
node, the individual slot machine controllers and the individual 
data communication boards, it may be seen that the node serves 
a number of functions. When coupled to the host computer as 
20 shown in Figure 1 1 the node may receive commands from the computer 
and response by sending the requested data to the host. The node 
may also receive commanos from the input device (key board) 
responding by outputting the requested data to the output device 
(Printer or CRT or both). In some instances there is an Inter- 
25 mediate step, in that data must oe obtained from the slot machine 
data comm board and processed before the output function can occur. 
When not servicing the host computer or input device the node polls 
the slot machines and receives data therefrom concerning their 
operational status and concerninq their financial status. The 

3Q operational data concerns information pertaininq to the ability 
of the slot rachine to ooerate properly, while the financial data 
contains information pertaining to +he anxaunt of money put into 
the slot machine and the amount of flroney p^iid out. In the preferred- 
embodiment the node contains conventional .-^rror detection soft -ware 

35 and hardware, and outputs messages when corirrK'ni cat ion errors are 
detected and corrected. 

The event which causes 9 node to request financial data 
froro the slot machines (i.e., the data comr in each slot machine) 
may be a keyboard input, a command fror the host computer, a 
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predetermined time as determined by 3 clock, or '.^hichivfir occurs 
first, as may be determined by the cos i no personnel. TypicaMy 
a node might have two Input devices and two output devices, one of 
each of which would be located on the casino floor for the use of 

5 maintenance personnel and one of each of which would be located 
In the manager's office. Data to and from these devices can be 
identical; or if desired, items of hiqh security value or 
sensitivity may be restricted to the mananers devices only. 
Obviously the node will operate with either or both I/O locations. 

A logic f <ow dfagram of the node may be seen in Figure 
18, as with any system the node is Initialized on start-up In the 
normal manner. Thereafter, the node cioes to a roll c^M routine 
and finally cycles through a loop which includes testing for an 
Input from the keyboard, and input from the ^nst cofr^uter or 

15 a financial event, which If detected will res.jlt in the branching 
to the Keyboard Conwanding Interpreter, the Host Command Inter- 
preter or the Get Financial Data Routine, respectively, returninci 
thereafter to again test for an input from the keyboard- If none 
01 these three events occur the next slot macnine is polled, based 

20 upon the response to the roll call, with the response from the 
slot machine being handled by the 5iot Machine Interpreter. In 
the event a machine does not resoon(} that machine is put off line 
with some indication of this occurrence being orovlded to the out- 
put devices at the nodp to alert the appropriate personnel, it 

25 should be noted that putting a slot machine off line in this manner 
does not shut down the machine, as a node is purposely nor given 
this capability, and in fact the machine n;ay stMl be operating 
properJy, as the failure may Mkety be between the slot .Tiachine 
controller and the node, not effecting operation of the machine 

30 itself. This is an important aspect of the present invention 
as each slot machine in the system is in effect a monitored 
free standing machine as opposed to a controlled njachine, so 
that the cash accounting and survellance system does not Intro- 
duce additional failure modes thereto. 

55 The various routines esr.oci ate^J. i th rne logic flow 

diagram of Figure 18 have heretofore only t,een very briefly 
mentioned. Accordingly details of <3fach of these routines 
are given here below. 
ROUTINE ROLL CALl 
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Th IS routine polls are slot machine numbers from 0 to 
4095 Inclusive. \i a slot machine answers properly, then the 
routine puts the slot machine number in S-lFtL£ and sets the 
* corresponding status to on line . (SMFILE is a fMe which 
5 contains the slot machine number and the current comnnunication 
status of the slot machine associated with that number.) If 
a Slot machine falls to answer or communicates three times with 
data or co<nmunlcatlon errors, then the routine will pel I the 
next slot machine. V/hen all slot machines have boon polled, 
10 the node wll I output a report of the results of the roll call. 

Routine KEYBOARD Ca*V\ND INTERPRaER 
If keyboard command Is then go to routine 

ESCAPE MENU 
A ALL 
,5 • G • ^^AMC 

C CUM 
F FIN 
R A (Fig. 13) 

N 0 ^Fio. 18) 

20 0 ^^^^ 

If the keyboard ccawnand is nor:e of the ahove, than 
25 output the message ' Incorrect Coir'^and iro the output (U-?vice Cs) 
and go to routine .*^ENU. 

Routine MENU 

Output a list of the valiu keyboarl co^.ands jif. shown 
in routine KEY80AR0 CCMWID I NTtnri^ETEf';. ;3r'SicJe each cofr.nidnd 
30 provide a brief description of the fu net ton s-jssoci atetf with 
that commend and then 30 to (B) of Fryurf? 13, 
Routine GAME 

Get a slot machine number frori tno input devices. If 
tlvj slot machine numoar is not tWitc then output the .-.iossane 
55 Si-i NOT 0^i SYSTB^ to the output cievico anr;- oc to (0). If 

the slot machine number Is in S.MFlL£ then poll that slot rr:;ichin^:j 
with 3 ^ame poll* if the filot cv=3chine (lo«53 nor roply then 
output the njessage $M MOT RESI^iOl.N?G to the output vlfrvice 
and go to (ii). ff communlc?itlons errors occur or If th^r* r«ceivff 



data is incorrect, then output th=3 ap?>roori -it:- ^-es-ci^e to the 
output device end go to 'B). Ot-hervicv* convort iho symbol 
data into words and output these wortts to ti!»5 output device, 
then QO to (U). 

3 Routine ALL 

The purpose of this routine i:? to provide p-jport 
which shcr s the current cumulative of f inoncial statu*, or oH 
of • the slot rrachines whose numbers are in S^-^KILL'. 

Input a character frorr tho input osivice. If tho 

10 character is not a C or F then output fhe messj^fO Incorrect 

command, please reenter to tneoufput device and ao to routine 
MENU. Othervise put tho correspond inq poll coio (cumulative or 
ftnanctal) in a register and continue. Output a Aoader *nessape 
which Identifies the figures in the foHowinrs colums (coin:> in., 

15 coins out. etc. )- 

Usinn the code previOijsly s^vod ?n the recister. doI I 
each slot machine whose number i3 »n SnJ^lir. If the slot 
machine <k5es not respond or responds rrirh to niany conynunlcat Jons 
or data errors, poll the next slot jnacoine whoso numher is in 

20 SMFILE. if trie slot machine responds properiv then convert 
the data to ASCII and output thi^; d.5tc» tc The cutout device. 
Continue until all slot macnfne nc-^^ers in SHFP.E rav^i Oeer, 
polled, and then 90 to (T), 
Routine CUM 

25 Get a slot machine nur^ber ^ror the input device. 1^ 

the. slot machine number is not in 5^lF!tLi then output the 
message SM NOT ON SYSTE?-^ to th& outpyt rj*>vice anc rjo to (B>. 
If the slot machine nmib^i is SMFfbl then poll that r^lot 
machine with > sJu.-nulatlve poM. if the slot r^cnlne does not 

30 reply then outpur the jT^essaq;^ NOT r^ESPCM.MNG to the outuyt 
device and go to (8). If comwuni cat ions errors occur or if tne 
received date is non-numeric then cutpur the opprouriaro nTjSSrfirit?: 
to the output device and cjo to (tV/. Dr;v;jrsi sii* output th*? dati? 
received from the slot machine to the output ij^vlcfi. 

35 P.outine Fl.i 

P|M operartii Identic;^}!/ tc I'U'- o>'Cr:?i:r a f i n^inci 
poll tCx used rgther than .2 cu^rU- J vf; v^o'i i cir-'i ti-.^ siiitft 
^isylayod i'j the cuT.ulatjve dat.^ i.- o?N>::? ^n.-,- ir?sr ^irnt.^ 
the drco (cash box) door was r^co'^e^i 



Routine DAT? 

Get the carrer^r cl^te. \n bir^rv forf:ia* fror^ the r«3al 
trjrie ciocK. Gonvort the datJV fro?*- b.-norv to ASCH^ addinq 
the appropriate heavier ;T.essdoe\ and output vJiis to thy 
3 ^tput device. Then to «(;). 
Routine TJME 

Get the current time, in Dinary fcr-.at frora t^^'ft re 3 1 
iim clock. Convert this data frcvn tji'ntjry to 'SCM. /VJd the 
ttiae message header *o the tlrne data and oytmit t^^i?^ nessage to 
jfl th^ outpQf device. Then 50 to ib), 

Routine SCROLL 

The purpose of this roctine is to <3:spJoY I'or t^a Input 
•device operator a ch ronoioc leal !i-it of 'J I exception reports" 
from ai< slot machines. Exception reports ?)re responses from 
15 the' slot machine which raport occurrences i-rwch ar© not the 

nonnal operating procedure. of tht* w-acnine. T;:^^:se are stored as 
they occur In oon-volctlle irie^iory iXf\llf. SCROLL retrieves 
tb.3se data, starting with the rost recent entrv, does the 
necessary conversions., anc o"tO'jt" rhoi':- to thr-. cutfy"^ -Jevice. 
20 *^ "^^^ operator depresses the fiSC '-icy fhe ro'jfine is ex i tec 

md operation coritinues' at (!:>. CTher-.i>e r*irvorrs are displayed 
tffltn all reports stored have t^een dispiaye.:? . ^hen ciperaticn 
continues at <S>. 

Routine ^lEVgNU 

25 The purpose of rhis routine is tj: di -r.;.' loy for the 

input devius operator the dollar velues cf sH rr^nies ^jut into 
all s.lot niachines. output fror. ^lof rach):^^s ar.d th-- enx>unt 
of .profit per macnirse. addition -trvt^i's of tne^e ite^n5 
are cu"^ Pitted . 

30 Get the report start date frorr the input device- \i 

fi)0 input date is incurred then cut,- tit twe ■•t<?.ss.»<^c Incorroct 
DateV and 00 to (-jV. I* ti;e rec^^uestod dates Js b*:-for*- trie ofdest 
date for which data exl ?.t:", rr- - outrjut t :*^ r-^ess^ioe '-^iDOr t St-arTlruj 
At*' f)od the oldest dat<3. Get fhri ciirriinr f ineinc j^sl rfata fror; 

35 »M slot machines current ty iUie. 1h\^ is "r-coxjip ! i s'ved in 
t;?e f G I i o*? J net TOnner . 

Sach isiOt iT^schinc in V^tIH' is r.oiieci >nfir^ 5 fJn.^r.civii 
poil. *f tf?.9 S^ot fnachine Ocii* nr?'»' rc?3r.orf?.i or if too '^.f^rv 
" 'J^i^ayufy'fC^'* ^on- dat^ errorr* occur tr.e»~ f)vu* '"C/:<t slot r.^c^in^j 
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' ' jthejr^' Br^ too 'i^any id^ta or co/nnun^cat ion terrors ^ then the next^ 
\^ ^ 1^ tl^e $iof fPcLdtU>e ^at3 arq>;5rrHc1l y 

- \^W^\:Y^AMy ^rfe refortnkted and put i'^ the ftnancial U\a . 

^ /(RVSFii:> ?*l^onr.\Wit'h the current and TiV^-;;^'^^en aM sTot 
\' '■Wctijn^^. fty,' SMR4LE nav^^ £>e$n pp^ led contrq-P noes to (.V>^. - ^ 
1\ ^ ''^ - Routine pOLl sloT MACHINE * \ ^ ' 1 ^ 
Thenbde kee/$'a pKsiatef to't^JV whero ^jt t-s »n 
^"^J^^^^fiiB/ -Th^/sJot^'machlrie Nwhose' number is currently po^nted to 
HQ'""^W^tfe 'po4lx5d^'w a conditional ppl L Ttie;oD<nter th^n ' 

■i:-'']hf:\di^^^^ ne>(t^ eqtr-,^\K" S'IFat/' if.+hU ^ 

JS\'r^Ju^t(^^^ the^^pajTtter +p th^^ oi S/Tiif Jt ;Ts? reset : 



ti/""!^^ .- ' ^-^^^on a 5lot '{Yiaehlne, r**cal-vos' ?t corifjii-ionj^l ^ ool J It may 

."^-.-r^poad yjth one of four ^acceptablf^ re^i^onse* Th^.se xir^ 
'V>4V44}V^ th^ routine SLOT WO-MNk -ispi'ifJ i:T£P'=1^£TgK. ^ 
7 . , Rc^ilne SLOT WO^f^f nESPCrL^ niT{:PlP;>?(:T£!P 
^ V v/i^eji 3 c|ot niac^JrieVeceive^ conditional ?o\\ it 
'23^- Vthiy/(}r^0r I V respond ^ w^^lT'a <-,urveinahce ^reoort 

X o-£a-N<?^pa^^ jick-fiot report or iiqoo.er riU report, Tbfise , 
^cf^pqo^W are- depcrF?3ed Jn^d^taiM t)eiow. .IfS^-^iot ^nachm© 
^' Vx''i^^pond5 VjnpropQrJy then that fact Is reO<>rfJc^d in ^?3FlLH for 
; '-i-^'t^^'^ja^tStp^ just pol led and 4n *ao>roqr»ate ^t«PtbaC€> K output 
-73^ th^- Outpxit (fevfc^. - . . 

: ^ ^ ^ T^v^s^respon5i^ indicate*? to node that tSt ^lot ■ 
' -'^rt^Vif^Q functioning -roD^rlv. th*-: sU-xt f^vic^^nh n-.rd . 
■ \/^>^yr<>u^ CorrmHJnjcattons profcjervs ^th^ sf^^t <r^^ch5ne staffs 

}x> ^ lo SMFiLF is updateo to show co^r^^ct CQ'^ 'U^^ cat : on .jnd an 
. ' appfcfrlatfi ^r^^ssage to s^nt to t>*>G oyi-put I'isfVico^ 

' ' ^ . ' * 'Hesponse>- Surve^U^oce P«>ort 

U ■ . ^-^^ 4 ''"»eei' Tvit.^ \' ' ' ^ ^ 



. . -^../nop.per i;';'jpty 
■".y 'y • • ■ .7' ; 7. -. Dppr Gp;en 
.J-r •:/[■' ' ' •^ ■ B/'" 5^t?r-CiosfHJ ■ 

' -.An ?ia.propt; l-$te r-sasoo'? is sent to rvf?, outo-jt dwv»c«. 

.'•i^ 'but iW the exception code 'fi\y (XFl.Lh^. 

• ■Re${>pns.e. • ^sa^d t^?'i d JacicDot 

.Th:|s. r^spp/T5e Indleeite^ to ti^^;. node tna1 3 customer 
V :^/^^:Na5v^p^ t^an th«i slot i^sc^ilM is capafcle of 

:-t^^^^^ V3£vi:3 soot te. the fiodo .iiicl udes the arx>unt of coins 

^3<«3 won- if the slot rachinc bad paid hiri 

^■[■y-'-V^i^'-f^e js! stored in hancf p^id JackDot fiie (JFILE) ^nO 

'■•!^V- aii :a^*prQ.p=rlaf^ message fent to the output tiovio^. 
7, .P:0,s'ppnse • Hopper Fill 

'•/■,:':■} • This respnn^^^ indicates that :rcr.ies have been out into 

''-:/^\::fi^' slot • mach i n^s pqyouit device. Tlie rt?i>pc.nse dat^ inciudas 

]tjhe:;B^ colas bejw the full level th?it w<^ro In the pay- 

■?9V v^U>'-44y|<^^^^ tilled, M appropriatts f^ss^iqo i v> -jefjt 

" t<»/*.i;.he- putjput d&yice.- ^The hopper level cjTOunt is put v/ith the 
Sjur^reiit tii?^^^ and entere<i into the hopper fill file 

. . . .As vtdtck arB;receJ from th8 $(ot- ir.achine thoy 
r25* . . iare. •ctecl^ed for c-oRrriunfcistipn errors. If iirvy occur the 
' ni^^^^^^^^^^ is r^lU!&s;te^^ the previous response. 

. If d^tgr/are-hbt ^r^^^^ after several repeat 

. ^rr^qU^-sts^^ .Irifo th.B Statur. : r>f ormst ton r7:?:Mn • 

^ ' ;t^i'ne^.' siot machine- nun^ar and an ijppro- 
:p:fMte/ra^^ is sent.. to the output device. The pc.int</r 

to*.4l^fi^;\fs.;:^^^^ P^.!«t '^^ th^:f?ext .s.f:Ot rnachine. 

ij^icirvit^*^ f;^^^^ n[v3$ feeoii receiygd \f/(th .no .co^ririun 1 - 

catiig^is; .^rriyrsi^*":^ data.conft^ht. *Thj!5 

tytse-df ^chec^<^nc^ d^=oeno.f;-\j?on the resp-on^o. typo. 11" inclgd??;, 
•.•bUt^i.sMvot':^i:»^--ited. to. cfiGci^.iM fnr nuM^eric u^t.^t if? -coir. 
covnt fielcJs- cnec^fn'., that code& are -it' in ^cl^f>1aries 
j,et .for sucn cOCes ^'tc, if a dat^y ^rror ';riTcct':':;\ti'»*i:- ; •* 
siot ^recntfie is >--»$^-X't: t*: icoodTr f*iw re^'utiv -f <^'rt«:»^-ir«C3 
not prop^ir after sevor^.^l ri?nc3T recucors t u^'i tnt-'t •tp.<rr-..-i::y.: 



• • • • ■ .^^s^fi^ •^'^ Si^nX'fq the. but|/ut device, if tf.c^ -s lot ni^ichirt^: 
.' ^ ' \k^h':pr&y^bii3iy .stjst3i.a0.d o 4ata prcibleni anc Miv-.-. noi.r c.orit 

' .ti^ifi^rid^ status 15 oujo^ttid an:i 

.'-v.. ':/.*;• •■ '•' \thh vt'sl.bie ^ttri bytes o.f conyninni cations c'n.ij d.-it/} 

- ^::\ V :^!'^'':^'^^^^^ -device are:a .ir.es$ace v?J>er; they occur 

>V^^i?jd;3r^ tbey; at^c corrected. 

. > ;■■ .'• ; • .'. • ■ • ') -Iq '4q : : ■•* -H^s t Cdnypun i ce^*? bo $ . . 

^ Con^numca^ i>of wean thq nofie .and thj5 .host COTputor 
"■••\'UV.l^:>i^^^ rnetl^o^J as thot for 

•••■^^ ' ' '''^^ variety of 

der?5iied hftretn. 

r5': • "\. : In tii).e.d.6scri:ptli:?n of.Fifiure 14 the line interface 268 

/'V*V; t^^^^^^ ? ierlaj input sinnal gn lini? 20^^ to the optoisoU-»tor 

^^^^ ■ - 2^^^ tjne 204 ^/Ith the serial output- frof-i the 
' :ii(\ir(^pf6<^sojr'^ -fti^ -rjne 204 being a 232 line cpupHoi^ the 

: 2p\.ac^^^ that r.ode. Such a conf i juration 

/ / 't^b^e^^^^ of the IrsV'antiQO thouijh 

■ ;■ a|te;pnatis..C(^^ forni'S may aJrio be fsed, xsy of 
" *• *le)!ca.fhp.j©> it i 5 • contemplated thst future enbodii=^^jnts inav coitTr.:«-jn i ■ 

V- :c^te-'0^^ J.lnes Sa;- that no separate line botv^-een 

" ; -.25 -tha-iibt r^quirod. in sucii an instance.. 

•ilitQ^uency .sh^f.t could be used v/ith the Ci^ntor frequency 

■•• ..f^-iijji^i-i^^ start byte, is sjdcJ) a systetp different 

n^^^ freou-jnGies -^wth "jtrappinfj on 

• • / t^ >9ch data cori^ i)oard dt^ten^Wn^ whid-s 

yociruri^^ whichj viMvri "iciaW a" sJot ..rr^jchin^i cpntrofler tO 
'-^ ■ ;''".;V#cifnni4^^^^ nvh t cOiR)?nuiiicetion& 

. . . In th^^^^^ 1^1 5 f f<vrv»at , . Jn 

.-5. •. -/parti cuiar. ; m the • r.;r.e.ff! rr'Sd • efviSJOd t n-en ^ o<^i.G.:> .cornrriiiin f c.?t i on fra'-i'- 
" tn<^ slot piachine control lor ro tne ialr*. co."-?:; l;o-ird inclu«e'> rhii. 
. - cum'j I at Ive counts' i'n me' fnac'i-nfj, for j:c'n co'i'r'cuf r.jin Jrop.^ 
' hand'p^y jackpoT and hopper load onc'^ 'Jc,- r"^;:'>r)V»; tt^r^,*!: 



;;\^\-V^ v''.:\V-'/;F^^^ ;ajf -nraeh'i^e -^irid -^in o>:certion report 

z';-^ V'^^^ <!f desira^i. the iSsrta fonry^r 

• ^^5>*^fn^y;^^ olvinii rise to tfte -tlftta tran^ • 
v.N;.:-":V:0>^^ tf>/i. tJx«d foftiet ijss the- 

l^hD^pcCAJrrenees --ifrivin'- riso to thi> 
the • sJ.ot- .maehji^iie to t^e 

l^f^i^^-vll^^'i^V^^ ^"^^ cotmn. tvpa.rd 

^V^^ V^^'^'^V- '^ in. the -evwt of z powrjr ou+^ne. 

V'-V^.^'^ -^'^ ■'^ '^^^^ 

"O V: ..;:^ci>}fi^ ^^^^ thus, h-ove rsievance 

■ Sii?*?V^-'i^^^^ to. the: last '"reed I no. thereof.. 

".. i*. :".v ; /The:fpi;<9.n^^^^ t»^tv/eer.. ths 5 lot riftd-iine 

; ci^nt^^^^^ c-wric-^ ftH of the oonpfaini • 

viQVe^t-ipnV cenriot itse.lf in- 

: ■ ■; ; ■ . .X-h » ^-te -.^ny^jsirld^t- i he -to ■ a • comm com^an i ca t i oh 5 . 

... • -don (J. ^^^^^ fr.i?chine cootroi ier to output 

y ^^:V .=i.ntorTig|f 16^ .^inc^udinc ao exception 

• . 2§;^^@/y^j;^.j^^^ the nature ;6t the exccnt ipn-. As described 

■ ■ V : ^wf^^^^^^^^^ ^vhen tHo data como 'board detects the 

}■■/:/' y'y-::J.Q^\^^ tbe.data in the curf^u I at i 

. .-i T^^^^ Jntp the financial 

:th^- cuoulatfv-:: fires Q.n the 
50; \d^^?a .y»he.reas rhe f insncicjl 

:\-^./-.v;.;^;^^o)i^ counts a? they 

: • V. • "• : • ii^'^i^l fhii^^^^.'^^^ F Vvh<? seau^n^^e; or.^by ..^jV • fiisnukl • • i ^pp^ r^iQxififA i nt: 
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■i^^^^f^;":6^' i^j^aiop":! a- it^-ibere ^ar§ np ixcep'?'') oa <;q.pdi^"}pns . a data 

i?^>^''<^>^tip&- the 

S;^:S'^^V:'^^^^ '"^f^* uncon 

^:'!:7-;-J.vi:i|4(^&^^ respect J y^- data co;;*:: 

* polls. .-nay 

1?^J^felvM^^^^ ."^ny -^Jesir^c ;l3ta' such 33. 

•7^-:L':"i>^:v-:;:';V:^ csimu Tsf I vG . cottrtts th<3 financial counts. 

^•rJ:•W^'•^y^•^^V^ ?v;V /riifily ^iefsri that tfio slot n'>c.hine ocor^^ttis: 

/ . • i \ ;•. ' ^.a?:-: e!:/:^f:anif:. loh.e ' de yXci5-, ■ ti) • j ara. t'of o^i ma i \ nsv ' n t ?i e 

v'\; 2i^i:(;i^ 5dav ' th« node need o».lv poll 

:./:;,-.:,:;v.yj^;: -^^^^^ -between Cro5>s, ActuaMy, if for 

\v'":\\^ ^rr^^v ;^ -financisl. <Sc>t?j: feetween 

V ;..id^(^$;;^^ the rts^-xt -jrop M 7.fi\\ be 

- . > " ; \ : : g<^GUra^:e:v v(> ino -'f Ae -^capac . o'i the cur^fM I at I, vft cou nt has not 

' /,\-''^ii^Qiii2i& con^Jtioc^- at the ti?oj of 

:* *• ':\ ^. '' ■ ';V-'^_';*:.'"-:^H!^.;'p^ I J . fi-^ve -l-een lo^^t . Consiaoweht f y , 

. '{'.^ y-. hpn-iyoiat-l bs- stori^p*^ 'ea .t-hvi data -con??:- 
\-^v V'"*^V \^!^ ^ ^ y^^ be : Kpist; i^itr^n the? no.c^e '"joes . 
y ^ X ^ip^jrat: i-oh- ;1 .i^itiirsd .at -rscurii^? . po i « t aetv?een ^drops: . 

i!^^^ ^vqo i f tte tii^ds H <jOyrn tor ;?pfne 




the fo<is f arw •riTornT'^rnr Jn tfY^* o 
i^S^'y^^^^^ ' Ther3 Tc>5 boon Jesicr^b'^d **-rreIi^ ^ '"if^ * upiov^ c 





-34. 

'faU^ire m^des to the -.m^iGS?;?-^^ 

the 5Yst0/r» ha$ bpan 'pi^*?^;^:!!^^^^^ tjp .Gartsi n ^referrod 

^^K?dfm^Hts theropfr lit^sh'oo."^^ those sKl H'ec' 

In toe art that varl ;Ch;anQe^ cJnd. icietaH rnay be . wade 

therein Without depgp'ti.nQ; ;fi?6/n the. s^pirrt ao.d. scope of the 
Inveoti-dn, \. " 
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THE CLAIMS DEFINING THE INVENTION AWS ; i^. iEOLI,OWS : 
V ; survqlljaince system for gaming 

:." maschlnes. Gomprlsl f^ . . • 

Vo.vA : /: finst rqeans wJthin e3Qh foachlh^^ for. monitoring the 

input of I tens of mQnetary vafue and the po.yoAjt of it€ir.]is ..af monnatary 

vaJue, and for maintaining digital signals Ind l.cat Iv^ of the ipunnjlatlve 

number? thGreof.j, 

second means within each machXxxo, fb^^^ over 
^data lines^ sajb.second m^ans having a unique adijresi? oh 

tfon lines and balng responsive thereto to trafisml^ sajd Sifgnjais .of said 

first mean^ on said data lines, 

node means coupled to a plura.tiH^y of sajd secood means. 
. :through- said data -coovngnleatlon rines^ said node, mea'ns Ihcludifig means 

for polling all of said second means couplefl ttiereto and for. feceJyIng 
- sald : dlg^ sal d node means, hayj rig . non-wolat 1 1$ 

. storageecmeans • for^.mal.ntaln.fng data tOi/Safd digital signals fn ' 

spite: of . system-power .lo$s and node means failures. 

2. ^ The system as claimed in Clalfh I. Wherein said first-means 
..rnctudes means f^or-malntalnr digital signals In spite of system 
power loss. ' 

3. The system as clalned in Claim 1 Wherein said second means 
: rl n ; each . machJne . I s i.a>means for eommun I ca t j nq oy ler 3 .seM. a.l , qpnimuo I cat I on 

llne^ and said node means Is coupled to a piiiralfty of said secphd means 
; through saJ di: seria l - l i ne f 

'4. The syst<jn as claimed fn Clai'm l/ Wherein -s^ node means 

InclLdes roll call means for oolfino e=5ch poss-lfbi^^ ^-^("Jdross whi.ch 

ght Of used to ixjentlfy \v*i,ch or th*- pO!»s^bii.^:^ {; ingress oi> h«^ye G-^^'^'OS 
machine associated therewith as indicated by.'a. rjesppose frcim said- second 
means Therein, whereby subsequent polling ma^: bB l:Inilted tp. a. subset 
of possible addresses corresponding to gamln^i-oi^G^^^^^^ 
to said node means by said conanun I cation Iin;&s'; v 

5. The'' system as cli> tried In Clal'm :f : wjiei^^^^^^^ " 
can Bccomodate up to a first number of oddressis^ .^^r^^ said sufciV'St df pps:srbl- 
addressasii ; sa i d number of . poss i b l es ^a^^ 
substantially exceeding^ said first number, wih^rW^^^^^^^^ 
casino may have and* maintain a gniqut) addres$V.b)<e.n^^^^^^ 
said nodes are used and the tPtal number of ma;<:'rtf!n%:^ 
exceed the number of machines ,that may b^^ ^^Hg^l'^^'^^f^ 
determined by ^ald first numbpr, * / w , ' ■ ' ^ \y:y:^\^-:^^l^^^^^ 
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